Abstract. With the rapid development of wireless communication technology, indoor positioning technology has received more and more attention, indoor positioning technology can realize precise positioning in large space such as shopping malls, libraries and so on, so it has been applied in a wide range of fields. In this paper, we adopt the indoor location algorithm based on RSSI to realize the localization. We will use the logarithmic distance loss model to measure the distance between two wireless devices according to the loss in the process of propagation. And the coordinates of the nodes are calculated by the nodal localization algorithm such as trilateration method, maximum likelihood estimation method and the established equation.
Introduction
With the continuous progress and popularity of mobile communication technology research, wireless location technology has been widely used in daily life [1] . Currently positioning technology is divided into outdoor positioning and indoor positioning, the former mature technology has been applied in our daily lives, and indoor positioning technology there are many areas need to be improved.
Indoor positioning technology refers to the indoor environment in a moment to receive the target to be measured in the reference coordinate system on the location, taking into account the complexity of the indoor environment, such as indoor walls, floors, furniture interference. (IR), ultrasonic positioning, wireless local area network positioning (WLAN), Bluetooth positioning, ultra-wideband positioning, optical tracking and positioning, based on image analysis, and so on [2] . The use of new technology to solve the indoor positioning of new solutions. A variety of technologies, which are first collected by the sensor to receive a number of common nodes of information through the positioning algorithm to analyze the geometric characteristics of the measured value and the signal attenuation model to match or put in the database for comparison, and ultimately determine the target nodes position.
RSSI and Kalman Filtering

RSSI
Received Signal Strength Indication (RSSI) is the use of signal propagation characteristics, the signal energy of the wireless signal with the propagation distance, the greater the energy attenuation, strength weakened. Therefore, the RSSI knows the signal strength value received by the mobile terminal and chooses the appropriate signal fading model [3] . The transmission loss value is substituted into the model, and the distance between the transmitting and receiving nodes is calculated. The coordinate information of the positioning node can be determined by calculating the distance values of several groups using the triangular method.
The method based on signal strength distance measurement is simple, which reduces the requirement of adding additional hardware to the network and has no requirement on time. TDOA will not lead to position error due to time error [4] . The signal model will be close to the theoretical value in the small space, so this method is used in indoor location. However, the actual indoor furniture, walls and other obstacles to interference, location effect is not very satisfactory, so this paper needs to improve the algorithm based on this to improve accuracy.
In this paper, based on the signal strength value of the indoor positioning algorithm, RSSI value obtained not only because of the transmission process of reflection effects, multi-path effect caused by the error, but also because the signal propagation is not in the ideal free space conditions, Subject to a variety of noise interference, including Gaussian noise, multiplicative noise. Therefore, the RSSI value is unstable in the real environment. The range is fluctuating in an interval. When there is an obstacle, the fluctuation is large, which affects the signal quality and leads to the positioning error. In actual use, it is necessary to filter the RSSI value, get the optimized RSSI value, and then carry on the positioning calculation.
Kalman Filtering
Kalman filter is an optimal estimation algorithm, by constantly forecasting and correction of the final state to get the ideal state. The recursive method is used to estimate the characteristic parameters of the signal by the estimation parameters of the previous phase and the latest measured values. The state function and the observation method are used to recursively estimate the estimated value. So Kalman filter can be a good solution to discrete wave.
The RSSI value at 10m distance from the beacon node is taken as the input of the filter, and the effect of the Kalman filter is verified by the simulation experiment [5] . It is assumed that the RSSI value at the previous time and at a later time of the filter system tends to be stable.
Here, the process noise is set to the (0,10-6) distribution, and the measurement noise follows the Gaussian distribution of (0, 10-2). The posteriori estimated covariance is 10 at time 0. The result of the Kalman filter is shown in Fig. 3 .1. It can be seen from the figure that the curve jitter of the starting filter is large, and then the curve tends to be smooth. Because the Kalman filter is based on the data of the previous time to estimate the trend of the next moment, effectively reducing the measured value of the small probability of the peak, reducing the noise on the collected data. The new range of RSSI is small, and the estimated coordinates are close to the actual coordinates.
Kalman filter can improve the RSSI value deviation caused by the noise superposition and the RSSI value after Kalman filter processing, and it can overcome the error better and obtain better filtering effect.
Indoor Location Technology Based on RSSI
RSSI-based positioning method is widely used in indoor wireless WIFI coverage area, the advantages of easy to implement, do not need to add additional equipment. However, the RSSI-based positioning method is susceptible to interference from indoor walls and other obstructions and noise, resulting in a large fluctuation of the received signal, which affects the positioning accuracy. The key issue is how to accurately estimate the parameters of the wireless signal propagation model and reduce the error. For this reason, we need to improve the RSSI positioning algorithm to overcome the reflection, refraction and diffraction, non-line-of-sight and so on.
Taking into account the complexity of the indoor environment, can be adopted by a large number of beacon nodes for channel attenuation parameter weighting, the value of the reference as a reference node. But this method requires a lot of data to support the maintenance cost is higher; if only use fewer beacon nodes as a reference node, then each node must be pre-stored RSSI signal intensity distribution data, which requires the construction of large databases, And the database response to environmental changes insensitive, once the environment changes need to rebuild the RSSI value database [6] . Therefore, this paper designs some signals to be collected at the test points, removes the noise by the signal processing algorithm, then takes the filtered RSSI value into the loss model to get the distance, and uses the maximum likelihood estimation method to calculate the node coordinates. The RSSI-based indoor positioning technique uses the attenuation model to calculate the distance from the RSSI value, and finally calculates the node coordinates according to the maximum likelihood algorithm. RSSI ranging based on the localization algorithm flow as shown. 
MATLAB Simulation and Distance Measurement Experiment of Indoor Location Technology
The experimental site in the 13.6m × 4.8m large study room, using the AP access point for the TP-LINK router, Lenovo notebook computers installed WirelessMon software used to measure the RSSI value of the signal. The RSSI value is read 100 times at each node, and the value outputted by the Kalman filter is taken as the measured value of the RSSI of the node. The nodes are 1m, 2m, 10m. The linear regression method was used to optimize the signal attenuation model, and the optimized values of A and n were obtained.
After establishing a good channel model, in order to verify the accuracy of ranging, take the following six nodes, the results shown in Table 1 . It can be seen from Table 1 that there is a large error in the ranging results. Especially when the distance AP is 8.5m, the error of ranging result is 1.21m. The minimum error at the distance AP is 3.5m, the error is 0.56m. As can be seen from the table, the error increases with increasing distance. The reason is because the wireless signal transmission process to meet the logarithmic model, the signal attenuation near the very powerful, and the distance of the signal transmission curve tends to be gentle. Therefore, if there is a small range of signal RSSI value fluctuation, the impact of the positioning effect away from the transmitting node is less than the positioning effect far away from the transmitting node. The experimental error is due to the following reasons:
(1) RSSI values are highly influenced by the environment, with different attenuation factors for various obstacles such as walls, floors and furniture.
(2) The RSSI value is measured by using the software to obtain the RSSI value of the node. However, the accuracy of the RSSI value acquisition software is insufficient. At longer distances, a 0.1 dB difference can also cause a 20-30 cm error.
(3) The RSSI value of the experimental nodes is small. Due to the RSSI software itself, it is not possible to collect a large number of RSSI values at the same node.
In the RSSI-based ranging, if no precision instruments, a large number of experimental data conditions, generally within 15m can achieve accuracy of 2m. Therefore, this experiment is still within the acceptable error range.
The indoor ranging model converts RSSI values into distances
Collection of RSSI value
The target coordinates are calculated based on beacon node coordinates and distance
Summary
This paper mainly discusses the basic principle of the indoor positioning algorithm based on RSSI and the simulation ranging experiment. Emphasis is placed on the transmission characteristics of the wireless channel and the relative positioning method. Because of the complex occlusion and reflection of the wall, The signal loss is the main reason [7] . Therefore, the logarithmic path loss model is adopted, and the original signal is processed by Kalman filter. After processing, the maximum likelihood estimation method is used to calculate the position of the target node. RSSI-based indoor positioning algorithm related to the key technologies there are many need to study, I believe that through continuous break. Can achieve high-precision, low-cost coverage of a wider range of positioning technology.
